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[57] ABSTRACT 
A video signal reproducing apparatus includes a field 
Z££ ^storing one field of a ^^LoS 
signal, a signal separator for extracting a horizontal 
sy^epulse signal and a vertical sync put* signal from 
£ reproduced video signal, and an ^dress counter 
responsive to the horizontal sync pulse signal for ad- 
dressing the field memory. The apparatus in addition 
includes a pseudo signal generator and a reset signal 
- generator. The pseudo signal generator is for producing 
I pseudo verticil sync pulse signal delayed relative to 
the vertical sync pulse signal. The reset sigmd [generator 
is connected to the vertical sync pulse separator and the 
pseudo signal generator for producing a reset signal to 
reset thewldress counter. The reset signal generator 
normally uses the vertical sync pulse signal to produce 
"he reset signal, but uses the pseudo vertical sync pulse 
iid to produce the reset signal when a verttc^nc 
pulseis not obtained from the vertical sync pulse sepa- 
rator. 

7 Claims, 3 Drawing Sheets 



Sb 



4 

A/O 



i 



HORIZONTAL SYNC. 
PULSE SEPARATOR 



VERTICAL SYNC. 
PULSE SEPARATOR 



lb 



PSEUDO VERTICAL 

SYNC. PULSE 
FORMING CIRCUIT 



1^ 
Sh 



Sd 



5 

i 

FIELD 
MEMORY 



6 3b 



<f7 



D/A 



CONTROL 
CIRCUIT 



—20 



S13 



REFERENCE 

SIGNAL 
FORMING 
CIRCUIT 



— /2 



il 



09/25/2003, EAST Version: 1.04.0000 



US. Patent Jun. 12,1990 Sheet 1 of 3 

FIG.1 



4,933,774 



Sb 



A/D 



HORIZONTAL SYNC. 
PULSE SEPARATOR 



4 



VERTICAL SYNC. 
PULSE SEPARATOR 



lb 



Sa 



PSEUDO VERTICAL 

SYNC. PULSE 
FORMING CIRCUIT 



5 

t 



FIELD 
MEMORY 



1^ 
Sh 



3a< 



D/A 




.A 



CONTROL 
CIRCUIT 



^20 




S13 



REFERENCE 
SIGNAL 
FORMING 
CIRCUIT 



^12 



II 




09/25/2003, 



EAST Version: 



1 .04 . 0000 



US. Patent 12, rm sheet 2 of 3 4,933,774 



FIG. 3 




FIG. 4 

FIELD MEMORY 5 
999 



Sh 



* 



1 IT 



LINE COUNTER 



—21 



20 



S13 24 



S13 



t * 3/4V 

25 



"7 

S25a 



•S27 



09/25/2003, EAST Version: 1.04. 



U.S. Patent 



Jui, 12, 1990 Sheet 3 of 3 4,933,774 




09/25/2003, EAST Version: 1. 



4,933,774 . 2 

1 but responds to the pseudo vertical sync pulse signal to 

^uaNGFIMl^OVANDOElA BREIF DESCRIPTON OF THE DRAWINGS 

BACKGROUND OF THE INVENTION ' 

ap^tus for calling the o^atton of such ^ 

signal reproducing V^SgX -2SiS of a video signal reproducing apparatus 

SKS?«*ja— -5?S?SK ran^enfof the reference signal fomnng circuit of 
StS'SL^^^ 20 ft a schematic hlocK diagram shoeing the 

SftSt^^HSfflS ^^SUaepictvaroiuswavefornts 

"^W££f£5* obtained. In DETAILED DESCRIPTION OF THE 

S ^ ^wh^freproducedvideosigndhasar^or M Utl INVENTION 

K£^;SffAuS Referring to the drawings and more partly of 
synch pulse signal may not * piGltore is ttlustrated a video signal reproducing 

degradation of the delayed unage. f^"""^ T^SS>** mode, the repro- 

SUMMARY OF THE INVENTION iSfS^^* ^ 

.L^Treoroducing apparatus including a field h pulse separator 10. The A/D | con 

video signal reprouuwu 6 reoro d U ced video me ve ™ 1 "" » £ oduce ^ v ideo signal So into 

f reset sienal generator which is connected to the verti reproduced video signal S* also and extracts 
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sSbtoprod^ a vertical sync pulse St institutes the inverter 17 (FIG. 2). The nmsK- 

Xt Theoutput of the ^^&SSi ^ ^produces 8,1 ou nP 81 * 

circuit 10 is connected to one input of a referenc e signal j circwt 2a .„„.,.„„„ 

SnecLuit 12 which outputs a signal to a second to F1G 4 the con trol circuit 20 includes an 

forZ* circuit 12 has a second input terminal at which ^ ^ 12 so as to receive the 

13 Mte received. Signal Sd is generated by a £^g*EB*o » to an astable jmultiv,- 

pseuto vertical sync pulse forming c?^ v ™ e f K * ^ ^ » ^ ^ " ^ ISSTa 

So vertical sync puke forming circuit 11 receives ot Draw ^ multlvlbrator 25 

Sa aid converts the RF pulse signal Sa 15 f *!^^ ^ S 25a at the trailing edge of the 

f a P rSdoCical sync pulse signal Sd. For exanmle, gg^SfJ? the reference pulse signal S13 The 
Se p*udo vertical sync pulse formmg «J £ S2Sa ^ , predetermined pulse width r to 

delude multivibrators for providing a pulse at the leaa ma» y Mowillg pu ise of the pseudo vertical sync 

£ « tSw edge of each RF switching puke. Nor- mask w» ^ ^ ^ pttlse 

KCJudo vertical " & ton the vertical sync pulse separator «cwtlj 

Syed a predetermined time relative to the vertical sync a* J5 duce? a mask pute S2fc 

S circuit 1* differentiates the ^vertical sync ^vdse ^tr ^ ^ nonnaUy at ^ traihng edge of 

fori Sv to produce a differentiated pulse signd having re* Mceding pu ise of the reference pulse ^ff^O. 

ft? cube width narrowed to a sufficient extent. The ^ p "^^^ itWpr oduc« a reset pulse signal S27 at 

ImSa** vertical sync pulse signal is applied I to an The AND .we ^ rf ref 

15 where it is inverted. Thke Evened signal, 30 JJgJ*^ when no ver tical sync pulse is pro- 

tokiS* to one input of an or circuit 16. The crther P™^*^ vertica i ^ pulse separator circuit 10 

tout ofORcircuit 16 is the pseudo vertical sync puoke du^daom u» fa rece i ve3 the honzonal 

M reived from the pseudo vertical sync pulse form- ™ e l ^V?™ s „ U „ e counter 21 counts the 

Sd receiveairom ^J. M ^ces a composite sync pulse agwu oh horizontal 

Staa^rttawSt Silly, the composite signal 35 5^55S&Wp«^--«* 

Sehastwo pulses during one vertical tune period V W tt ^ e Xess signals A are applied to address the 
The Lt pulse, which precedes to the second pulse, is ^££9** storeone line of video signal. 
Sed from the vertical sync pulse agnalSv. The of the video signal reproducing appa- 

Sple is obtained from the > pseudo sync JXbe described subsequently with reference to 

ffig^^^^ 

EfronX vertical sync pulse separator curwt 10, which switching pulses each have a 

£ composite signal Se has only rniepuUe *wd pube agnal vertical Ume period 

from thepseudo vertical sync pulses ^J&m out P pube signal Sa k apphedto *e 

«nt of the OR circuit 16 is connected through an in « v. 1 ™ ^ forming circuit 11. The 

StSStote control circuit 20. The invert 17 & P S amay be generated by a pseudo 

M the composite signal Se to^oducea rrference %Sfi^^to1^toV^*£* 
pulse signal S13 output to the control «™«*« JSTpShe formign circuit 11 (of which only thepseudo 

Referring to FIG. 3, there is shown the detailed ar sync P <^ circuit 11 is shown). 

JJrtof the reference signal formmg circuit 12 50 vertical ^ w | V efonn of the reproduced 

S indudes a capacitor C at one input to receive the to ^ A/D converter 4 the hon- 

v«ticalsvnc pulse rignal Sv. The capacitor C is con- ^ se P separ ator circuit 30 and the vertical 

PW transistor TR1 and through a diode : D_ o**^ ^c P thTreproduced video signal Sb into a digital 
e ^ n «i«tnr TR1 The emitter of the transistor jd convciw u. r ... - d ^ f e( j to the field 

+V power supply n The ^^SSSlV^ 
collector of the transistor TR1 is connected toough a memoryS wn ^ $ ^ ^ converter 6 
raster to ground and also to a junction which the rmd «^ ^ mmt ,^ 30 ex racts, 

So vertical sync pulse forming circuit 11, » con- ™ n °'™^ d ^ ^eo signal Sb, horizontal sync 
nlSd tiCgh R3. also is c^^^ 60 Ss *mch fo^n the horizontal sync pulse signal Sh 

Sn 16 is connected through a resistor R3 to the ^ counter 2 1. The line counter 21 is 

Cf of an NPN transUtor TR2 having an collector ^J;^"^^ of ^ horizontal sync pulsesto 
^£*VOWl.™™™^^^!™ v^faddSs accessed in the field i memory S. The 
U connected through a resistor to the +V supply and vary tne 8tor circuit 10 extracts, from 

X to *e control circuit 20. The combination _ of the 65 ^^^^7^ Sb. vertical sync pulse to 
Sacitor C and the resistor Rl constitutes the differen- ^ signal Sv appUed to the 

5&nB*^25Stf5S SeSSalfo^circuitUAsshowninFIG. 



09/25/2003, EAST Version: 1.04.0000 



4,933,774 

5C, the vertical sync pulse signal Sv includes one verti- tivibrator 25 produces , the mask signal at the trailing 

cal sync pulse during the one vertical time period D. edge 23 obtained from the pseudo vertical sync pulse, as 

The vertical sync pulse has a trailing edge delayed a shown in FIG. 5H. In this case, the line counter 21 is 

predetermined time period Tl relative to the time at cleared includes an address counter responsive to a 

which the head switchiing is made between the play- 5 horizontal sync pulse signal extracted from a repro- 

back heads. The time period Tl is approximately equal duced video signal for addressing a field memory hav- 

to 7±2H (H is a time period of one horizontal line, i.e., ing a capacity of storing one field of the reproduced 

63.5 microseconds). video signal. The apparatus comprises a pseudo signal 

The pseudo vertical sync pulse forming circuit 11 generator for producing a pseudo vertical sync pulse 

converts the RF switching pulse signal Sa into a pseudo 10 signal delayed relative to vertical sync pulse signal 

vertical sync pulse signal Sd. As shown in FIG. 5E, the extracted from the reproduced video signal. The 

pseudo vertical sync pulse signal Sd includes one pseudo vertical sync pulse signal is obtained always 

pseudo vertical sync pulse during one vertical time from an RF switchiing pulse signal or a reference sync 

period V. The pseudo vertical sync pulse has a prede- pulse signal applied to a rotary head servo control cir- 

termined pulse width T3 and a trailing edge delayed at 15 cuit. A reset signal generator selectively uses either the 

a predetermined time period T2 relative to the leading vertical sync pulse signal or the pseudo vertical sync 

edge of the Rf switching pulse. The pulse width T3 plulse signal to produce a reset signal applied to reset 

corresponds to 4H and the time period TR corresponds the address counter. Normally, the reset signal gernera- 

to 5H. tor uses the vertical sync pulse signal to produce the 

In the reference signal forming circuit 12, the differ- 20 reset signal so that no jitter is introduced on the repro- 

entiating circuit 14 differentiates the vertical sync pulse duced video signal. When no vertical sync pulse is ob- 

signal Sv (FIG. 5Q to narrow its pulse width to a great tained from the reproduced video signal due to tracking 

extent. The differentiated signal is inverted by the in- errors, the reset signal generator uses the pseudo verti- 

verter 15. The inverted signal Sc has a narrow pulse cal sync pulse signal. Although, in this case, jitter is 

width, as shown in FIG. 5D. The inverted signal Sc is 25 introduced on the reproduced video signal to degrade 

appled, along with the pseudo vertical sync pulse signal the displayed image quality, there is no problem in ad- 

Sd, to the OR circuit 16. The OR circuit 16 composes justing the tracking error while watching the display 

these input signals into a composite signal Se which image. It is, therefore, apparent from the foregoing that 

normally includes two pulses, as shown in FIG. 5F. The the invention provides an improved video signal reprp- 

composhe signal Se is applied to the inverter 17 which 30 ducing apparatus which can rewrite the field memory 

invertes the composite signal Se to produce a reference even when no vertical sync pulse is obtained from the 

pulse signal S13. Normally, the reference pulse signal Se reproduced video signal. 

includes two trailing edges 22 and 23 during the one Although the invention has been described in connec- 

vertical time period V, as shown in FIG. 5G, The pre- tion with a VTR, it is to be understood that it is also 

ceding trailing edge 22 is obtained from the vertical 35 applicable to a video disc player or the like where a 

sync pulse signal Sv and the following trailing edge 23 vertical sync pulse sometimes is not obtained, 

is obtained from the pseudo vertical sync pulse signal While this invention has been described in conjunc- 

Sd. It is to be noted that the vertical sync pulse signal Sv tion with a specific embodiment thereof, it is evident 

is differentiated to have a pulse width narrowed to such that many alternatives, modifications and variations will 

an extent that the trailing edge 22 always occurs in 40 apparent to those skilled in the art. Accordingly, it is 

advance of the trailing edge 23 even when the vertical intended to embrace all alternatives, modifications and 

sync pulse separator circuit 10 produces a vertical sync variations that fall within the scope of the appended 

pulse signal Sv having a pulse width longer than a pre- claims, 

determined value. When no vertical sync pulse is pro- What is claimed is : 

duced from the vertical sync pulse separator circuit 10, 45 1. In a video signal reproducing apparatus including a 

the reference pulse signal S13 includes only one pulse field memory for storing one field of a reproduced 

obtained from the pseudo vertical sync pulse signal Sd, video signal, a horizontal sync pulse separator for ex- 

as shown in FIG. 5H. trading a horizontal sync pulse signal from the repro- 

In the control circuit 20, the reference pulse signal duced video signal, a vertical sync pulse separator for 

S13 is applied directed to the AND circuit 24 and also 50 extracting a vertical sync pulse signal from the repro- 

through the astable multivibrator 25 to the AND circuit duced video signal, and, an address counter responsive 

24. The astable multivibrator 25 responds to a trailing to the horizontal sync pulse signal for addressing the 

edge of the reference pulse signal S13 by producing a field memory; the combination of 

mask signal S25ff having a predetermined pulse width r a pseudo signal generator for producing a pseudo 

corresponding to VX} where V is one vertical time 55 vertical sync pulse signal delayed relative to the 

period. Normally, the astable multivibrtator 25 pro- vertical sync pulse signal; and 

duces the mask signal S25a at the preceding trailing reset signal generator means connected to said verti- 

edge 22, as shown in FIG. 5G. The mask signal S25a is cal sync pulse separator and said pseudo signal 

applied to cause the AND circuit 24 to pass the preced- generator for normally producing a reset signal to 

ing trailing edge 22 obtained from the vertical sync 60 reset the address counter, in response to said verti- 

pulse signal Sv and mask the following trailing edge 23 cal sync pulse signal and for producing said reset 

obtained from the pseudo vertical sync pulse signal Sd. signal in response to said pseudo vertical sync pulse 

This causes the line counter 21 to be reset once during signal only when no vertical sync pulse is obtained 

the one vertical time period V at the trailing edge 22 of from the vertical sync pulse separator, 

the reset pulse signal S27. In this case, the following 65 2. The video signal reproducing apparatus as claimed 

trailing edge 23 has no effect on the astable multivibra- in claim 1, wherein the pseudo signal generator means 

tor 25. When no vertical sync pulse is obtained from the includes means for producing an RF switching pulse 

vertical sync pulse separator circuit 10, the astable mul- signal, and means for producing the pseudo vertical 
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sync pulse signal delayed a predetermined time relative 
to the RF switching pulse signal, the pseudo vertical 
sync pulse signal having a predetermined pulse width. 
3. The video signal reproducing apparatus as claimed 

in claim 1, wherein said reset signal generator means 5 
includes an OR circuit for receiving an input from the 
vertical sync pulse separator and for receiving another 
input from the pseudo siganl generator to produce a 
reference pulse siganl at its output, the reference pulse 
signal having first and second pulses during one vertical 10 
time period when inputs are received from the vertical 
sync pulse separator and from the pseudo signal genera- 
tor, the first pulse corresponding to the vertical sync 
pulse signal, the second pulse corresponding to the 
pseudo vertical sync pulse of the pseudo vertical sync 15 

pulse signal. t , . ^ 

4 The video signal reproducing appartus as claimed 
in claim 3, wherein the reset signal generator means 

20 



includes means for causing the first pulse to precede the 
second pulse. . . , 

5. The video siganl reproducing apparatus as claimed 
in claim 4, wherein the reset signal generator includes a 
differentiating circuit receiving an input from the verti- 
cal sync pulse signal separator and generating an output 
to the OR circuit for differentiating the vertical sync 
pulse signal. . . , 

6 The video signal reproducing apparatus as claimed 
in claim 5, wherein the reset signal generator means 
includes means for masking the second pulse. 

7 The video signal reproducing apparatus as claimed 
in claim 5, wherein the resest signal generator means 
includes an AND circuit receiving as one input the 
output of the OR circuit, receiving as another input the 
output of the OR circuit through an astable multivibra- 
tor and producing at its output the reset signal. 
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